(oxidation, L-lactate and pyruvate production), but only butyrate had an effect on gluconeogenesis. This effect of butyrate may reflect competition with propionate for substrates such as CoA in the mitochondria or for entry into the cell or mitochondria. Whatever the mechanism, this regulation by butyrate of gluconeogenesis may have physiological relevance for animals fed diets which produce relatively high ratios of butyrate to propionate after fermentation. The effects of propionate on butyrate, octanoate and palmitate metabolism was similar and was solely on the rates of ketogenesis. Ketogenesis from both long-and short-chain fatty acids was decreased indicating regulation by a mitochondrial metabolite of propionate. Effects of methylmalonyl-CoA on carnitine palmitoyltransferase would account for inhibition from palmitate (Brindle et al., 1985), but not from butyrate or octanoate. No effects were seen on oxidation or esterification although other workers have reported effects on these pathways (Lomax et al., 1983) . Physiologically, the relative proportion of propionate produced after dietary fermentation may be one of the factors regulating the excessive rates of ketone production which can occur in some pathological conditions (e.g. pregnancy toxaemia and ketosis). Bergman, E. N. ( 1983) Gluconeogenesis in ruminants differs in many ways from that in the rat: rates are highest in fed animals, propionate is the major precursor and the gluconeogenic enzyme, phophoenolpyruvate carboxykinase (PEPCK), is present in both the mitochondria and cytosol. In other species where this dual distribution of PEPCK occurs, effects of fatty acids and quinolinate on rates of gluconeogenesis have been used to determine the relative contributions of cytosolic and mitochondria1 PEPCK (Elliot et al., 1977; Zaleski & Abbreviation used: PEPCK, phosphoenolpyruvate carboxykinase. Bryla,1977; Ochs & Harris, 1980) . In most species, gluconeogensis has been studied mainly in fasted animals with Llactate or pyruvate as substrates. In this paper we report data on gluconeogenesis in hepatocytes from fed sheep using propionate as substrate.
Ovine hepatocytes were prepared by collagenase digestion of the caudate lobe and incubated for 1-2 h with 3 mMpropionate and 0.5 pCi of N a H ' T O , with or without additions. Rates of gluconeogenesis were determined from incorporation of radioactivity into glucose (Faulkner & Pollock, 1986) . This method was used as the glycogen present resulted in high rates of endogenous glucose production. Metabolites were determined by standard enzymic techniques.
Gluconeogenesis from propionate was inhibited by amino-oxyacetate (28%) and by quinolinate ( 20%) and the 624th MEETING, DUBLIN 20s (Table I) . Amino-oxyacetate caused a large shift in the lactate to pyruvate ratio (6.9 to 24.Y), but the total output of lactate and pyruvate was not significantly changed. With octanoate present a similar shift occurred. Quinolinate had no effect on the lactate to pyruvate ratio o r o n total output. Gluconeogenesis from pyruvate was stimulated by octanoate (SO'X,), but inhibited by quinoh a t e ( > SO'X,). Amino-oxyacetate had n o significant effect.
Quinolinate, an inhibitor of PEPCK which is excluded from mitochondria has been used t o estimate the contribution o f cytosolic PEPCK t o gluconeogenesis. In the rat it inhibits glucose synthesis from lactate o r pyruvate by 80-90'%1, in rabbits and guinea-pigs by about 50% (Elliot et (11.. 1077; Zaleski & Bryla, lY77). In ovine hepatocytes inhibition was small indicating a substantial contribution of mitochondrial PEPCK t o gluconeogenesis from propionate in the presence and absence o f octanoate. Amino-oxyacetate is an inhibitor o f amino acid metabolism and has been used to block the transport of oxaloacctate from the mitochondria as aspartate. In the rat this inhibits gluconeogenesis from lactate substantially (Rognstad & Clark, 1Y74), in the rabbit glucose synthesis from lactate is decreased 30-40% (Zaleski & Bryla, 1977) . In ovine hepatocytes amino-oxyacetate significantly inhibited gluconeogenesis from propionate and produced a substantial increase in the cytosolic redox (as indicated by the lactate : pyruvate ratio) suggesting an increased flow of malate into the cytosol. Similar effects are observed in chicken hepatocytes, where PEPCK is entirely mitochondrial, and amino-oxyacetate inhibition here is attributed to the unfavourable cytosolic redox (Ochs & Harris, 1980) .
T h e data obtained indicate that gluconeogenesis from propionate in ovine hepatocytes proceeds predominantly via the mitochondrial PEPCK, in contrast t o other species where gluconeogenesis from lactate and pyruvate appears to be equally distributed between mitochondrial and cytosolic PEPCK. It is interesting to speculate whether this involvement of mitochondrial PEPCK is a species difference or the result of using propionate as a precursor. Preliminary results from ovine hepatocytes using pyruvate as the precursor indicate that in this case the sheep resembles the rabbit. Therefore it is possible that gluconeogenesis generally proceeds via the mitochondrial PEPCK when propionate is the precursor. In most species studied, it is the cytosolic enzyme which is hormonally regulated. If this is also true of the ruminant, then the question arises as to what regulates gluconeogenesis from propionate (the major precursor) in these species.
Elliot. K. R. The movement of lithium into isolated cells has bcen studied using scveral techniques including atomic absorption spectroscopy (Birch et ul., 1 Y7Y), flame emission spectroscopy (Aoshima rt al., 1 Y86) and ion-scnsitivc electrodes (Tsuchiya er ul., 198.5) . With the exception of ion-selective electrodes, these approaches involve the separation of the cell from the incubation solution and washing in lithium-free media before determination of the intracellular and external lithium concentrations. T h e cellular conccntrations determined using these methods may potentially be exaggerated owing to contamination by lithium associated with the extracellular fluid (Davie et al., 1987) . We present a method enabling the determination in sitir o f internal and external lithium concentrations simultaneously using nuclear magnetic resonance spectroscopy (n.m.r.). T h e technique is based upon the high sensitivity and natural abundance of 'Li, this allows accurate lithium signals t o be obtained (Renshaw et al., lY85 ).
Blood samples were taken from an antccubital vein of healthy male volunteers (age 22-28 years) and placed into siliconized tubes containing calcium heparin which were mixed by gentle inversion. T h e erythrocytes were separated following centrifugation (800 g for 1 0 min). T h e plasma and buffy coat were decanted and discarded. The cell pellet was placed into a loading medium of the following composition (mmol 1 ~ I): NaCI, 127; LiCI, 10; KCI, 2.7; Na2HP0,, 8.1 ; KH2P0,, 1.5 and glucose 10, p H 7.4. Throughout these experiments, lithium chloride replaced sodium chloride on an equimolar basis. T h e blood cells were oxygenated with 10O0/i O2 while they were undergoing lithium loading. They were then tightly capped and stored at room temperature (25°C) for up to 3 h. Immediately before use the cells were pelleted by centrifugation (800 g for 10 min) in n m r . tubes ( 10 mm ad.).
Fourier transformed spectra were recorded o n a Bruker WP80SY spectrometer at a frequency o f 3 I . 14 MHz, with a 45" pulse and a 6 s delay. Deuterium oxide served as a heteronuclear lock. Throughout the experiment the tube was spun at 40 Hz at an ambient probe temperature of 35-40°C.
T h e internal and external lithium signals were differen-
